The parameters for travel time and travel cost are central in travel demand forecasting models. Since valuation of infrastructure investments requires prediction of travel demand for future evaluation years, inter-temporal variation of the travel time and travel cost parameters is a key issue in forecasting. Using two identical stated choice experiments conducted among Swedish drivers with an interval of 13 years, 1994 and 2007, this paper estimates the inter-temporal variation in travel time and cost parameters (under the assumption that the variance of the error components in the indirect utility function is equal across the two datasets). It is found that the travel time parameter has remained constant over time but that the travel cost parameter has declined in real terms. The trend decline in the cost parameter can be entirely explained by higher average income level in the 2007 sample compared to the 1994 sample. The results support the recommendation to keep the travel time parameter constant over time in forecast models, but to deflate the travel cost parameter with the forecasted income increase among travellers and the relevant income elasticity of the cost parameter. Evidence from this study further suggests that the intertemporal and the cross-sectional income elasticities of the cost parameter are equal. The average elasticity is found to be -0.8--0.9 in the present sample of drivers, and the elasticity is found to increase with the real income level, both in the cross-section and over time.
INTRODUCTION
Infrastructure investments and transport planning are of long-term nature and evaluation therefore often requires forecast horizons of up to 30 years. Such forecasts rely on the crucial assumption that the transport model's parameters, often estimated based on cross-sectional data, are transferable over time, i.e. that a model that presently describe travel behavior can be used to predict travel behavior in a forecast year. Temporal model transferability received much attention some decades ago (Train (1978) , Silman (1981) , McCarthy (1982) , Badoe and Miller (1995) , Karasmaa and Pursula (1997) and Gunn (2001) ), but has received less attention in more recent years (Fox and James, 2010) in spite of its crucial importance.
The literature finds a general support for temporal transferability of transport models over 5 years (for a review, see Fox and James (2010) ). Temporal transferability over longer time periods are less studied. But the two studies that do investigate transferability over 20 years, both based on data from Toronto (Fox, 2011; Badoe and Miller, 1995) , give a general support for transferability, although Fox finds that transferability is significantly better over 10 years than over 20 years. Fox (2011) and Silman (1981) also both find that forecasts tend to improve with a better model specification, suggesting that this is because estimates of the key parameters, travel time and travel cost, improve in more detailed models. In particular Fox finds that in-vehicle time parameters are relatively stable over time, whereas this is more unclear with regard to the cost parameter.
This paper deals explicitly with the temporal transferability of the key parameters in transport models: the travel time and travel cost parameters (corresponding to the marginal utilities of travel time and travel cost multiplied by a scale parameter) and how they should be adjusted over time. It is based on analysis of data from two essentially identical stated choice surveys carried out in 1994 and 2007, designed to measure the trade-off between travel time and travel cost. In a replicated SP study, it is easier to focus on transferability of the time and cost parameters in particular, and possibly also to control the study by holding the data collection method unchanged over time, than in large scale transport models based on revealed preference studies.
The first survey was carried out in 1994 as a part of the Swedish value of time study (Algers et al., 1995) . A replication of this survey for drivers was carried out in 2007. Care was taken to use exactly the same questionnaire and survey method as in 1994. The sampling of drivers and the design of the stated choice experiment was exactly the same, with one exception: the cost levels were increased by 38 per cent, approximately corresponding to the nominal income growth (including inflation of 14 per cent) in Sweden as a whole between 2007 and 1994 (Statistics Sweden, 2009 ).
According to the theory of the value of travel time, as originally developed by Becker (1965) , DeSerpa (1971) , Evans (1972) , Jara-Díaz (2003) and Jara-Diaz and Guevara (2003) , the value of time equals the wage rate minus the direct value of time. It is also well-known in the field of transport economics that empirically estimated values of time tend to increase with income in cross-sectional samples (Wardman, 2001a , Amador et al., 2005 Hess et al, 2005; Fosgerau, 2006; Cirillo and Axhausen, 2006; Axhausen et al., 2008; Cherchi and Ortúzar, 2010; Ramjerdi, 2011; Abrantes and Wardman, 2012; Börjesson and Eliasson 2012; Román et al., 2012) .
A natural hypothesis is that the value of time increases with income because the marginal disutility of travel cost decreases with income. There are many empirical studies based on cross-sectional data supporting this hypothesis, of which Train and McFadden (1978) is one of the first. They show that mode choice model formulations where the cost parameter is divided by the wage and formulations where the travel time parameter is multiplied by the wage are both microeconomically consistent. Using a Cobb-Douglas function they find, however, that the former formulation is more consistent with their data.
In most forecasting models (see for instance the Swedish national forecasting model (Beser and Algers, 2002) ), the time parameter is assumed to remain stable over time and the cost parameter is assumed to decrease over time due to income growth among travellers. There are, however, also forecasting models assuming that the time parameter increases over time due to general income growth but that the travel cost parameter remains constant (see for instance the T/RIM, a regional forecast model for Stockholm (Engelson and Svalgård, 1995) ). Before this study, there is little empirical support for either practice; there is no strong reason why the empirical evidence found in analyses of cross-sectional data should hold over time. This study explores whether the travel cost parameter, the travel time parameter or both vary over time. For exclusive interest in evolution of the value of time for appraisal purposes, this is less of an issue 1 , but for implementation in forecasting models it is central.
It is possible that both the marginal disutility of travel cost and marginal utility of travel time change over time, either because real incomes grow or for other reasons. Whether the marginal disutility of travel time can be expected to change over time for other reasons than income growth has been a source of debate. The marginal disutility of travel time is composed of the direct disutility of time spent travelling and the opportunity cost of travel time (De Serpa, 1971) . Gunn et al. (1999) and Tapley et al. (2007) discuss some possible causes for inter-temporal variation in these two components of marginal disutility of travel time. They mention increasing ability to use travel time productively, comfort improvements, worsening travel conditions and longer or shorter working hours.
Only three previous studies have repeated stated choice surveys at two points in time in order to estimate the inter-temporal variations in the value of time using the same questionnaire and survey method. All three sampled drivers. The first was carried out in the Netherlands in 1988 (reported in Gunn et al., 1999 , the second study in Britain 1985 and 1994 (reported in Wardman 2001b ) and the third study in Britain 1994 (Tapely et al. 2007 ).
The first study found that the travel cost parameter had remained stable within each real income group but also a significant decline in the travel time parameter. The income increase was large enough to cancel out the decline in the travel time parameter, such that the value of time in real terms remained unchanged between the survey years. The second and third studies found the puzzling result of a slight decline in the value of time, spite of a real income increases. Like the first study, the second and third thus suggest a trend decline in marginal disutility of travel time. None of the three studies focused explicitly on the inter-temporal variation travel time and travel cost parameters, but rather on the inter-temporal variation in the value of time.
Inspired by model development pioneered by Beesley (1965) and Cameron and James (1987) , Fosgerau (2006) proposes a model specification for estimation of the value of time directly, and not as a ratio between the time and cost parameters. Börjesson et al. (2012a) have analysed the same data as used in the present study (i.e. two essentially identical stated choice surveys carried out in 1994 and 2007) using the Fosgerau formulation to explore the evolution of the value of travel time over time and its relation to income. They show that the value of time has increased over time, and that the increase is entirely explained by higher incomes in the 2007 sample. Since the value of time is estimated directly in that specification, however, Börjesson et al. (2012a) provide no direct insight related to trends in time and cost parameters to be used in forecasting models, which is the focus of the present paper.
The paper is organized as follows. Section 2 introduces the model. Section 3 describes the study methodology including data collection and model specifications. Section 4 presents estimation results and section 5 concludes.
THE MODEL
Assume that respondents choose between two trip alternatives differing with respect to travel cost, c, and travel time, t. Assume that respondents face one base alternative and one modified alternative. In the latter, the travel cost and travel time has been changed in different directions from the time and cost of the base alternative. Denote the variables of the base alternative (ܿ , ‫ݐ‬ ) and of the modified alternative (ܿ ெ , ‫ݐ‬ ெ ), and define Δܿ = ܿ − ܿ ெ and Δ‫ݐ‬ = ‫ݐ‬ − ‫ݐ‬ ெ . Let y be an indicator variable which is 1 if the respondent chooses the base alternative and 0 otherwise. The traditional way to estimate the travel time and cost parameters is to assume an observed marginal utility on the form:
where α and β can be interpreted as marginal disutilities of travel time and cost, respectively. The ratio β/α is the value of time, i.e. the marginal rate of substitution (MRS) between time and money. We can estimate the parameters by applying the model 2 :
where ߠ + ε ஜ is the error term (including response errors and omitted explanatory variables). If ε is taken to be iid standard logistic, a logit model results. The parameter μ is a scale parameter inversely proportional to the variance of the error term and ߠ captures the average of the error term. Note that this model has four degrees of freedom (α,β, ߠ and ߤ), but only three of these can be estimated. Intuitively, the three degrees of freedom stem from three sources: the ratio of the time and cost parameter (the value of time), the variance of the error term (the variance of the omitted variables) and the mean of the error term (the average of the omitted variables). The standard way to identify the model is to multiply the left and the right hand side of the inequality sign in (2) with ߤ and then estimate the parameters ߤߙ and ߤߚ and ߤߠ.
Assume now that there are two data sets based on identical stated choice experiments but collected in two waves, year 1 and year 2. The data set is not a panel such that the 6 waves comprise different individuals. Since the parameters estimated by model (2) is the parameters ߤߙ and ߤߚ it is not possible to compare ߙ and ߚ across the year-specific models unless making any assumption concerning how the scale parameter ߤ differ between them. If no such assumption is made, only the ratios β/α (the value of time) can be compared.
The aim of this paper is to achieve some guidance on how to adjust the travel time parameter, ߤߙ, and travel cost parameter, ߤߚ, over time in transport models. In transport models the scale ߤ is assumed to be kept constant over time. For this reason the assumption that the ߤ is equal in the two year-specific models is made in this paper, although formally it is impossible to distinguish a change in a multiplicative factor of ߙ and ߚ between the years from a change in ߤ. The aim of this paper is thus not primarily to explore how α and β change over time, since these are not observable, but rather how the corresponding time and cost parameters ߤߙ and ߤߚ change.
Since the scale parameter ߤ is assumed to be equal in the year-specific models defined by (2), the year-specific models are estimated simultaneously, applying the specification:
where ߜ ଵ takes the value one if the observation is collected in the wave 1 and zero otherwise, ߜ ଶ takes the value one if the observation is collected in wave 2 and zero otherwise and
If the survey techniques, including the recruitment process and experimental designs, are identical the two survey waves (which is the case in the present study), equal variances of the error term, and thus ߤ, across the year-specific models is a reasonable assumption. Moreover, if the mean of omitted variables captured by ߠ (and other parameters added to ߠ in the utility function) remains unchanged, this supports the assumption that also the variance of the error term is equal (which is also the case in the present study, as will be shown in the result section). Under the assumption that the scale is ߤ is equal in the year-specific models, ߙ and ߚ can be compared between year-specific models.
METOD

Data Collection
The data used in this study was part of the 1994 and the 2007/2008 years Swedish value of time studies (Algers et al, 1995; Börjesson et al, 2012b; Börjesson, 2012) . The main Swedish value of time study taking place in 2008 did not use the same survey methods and recruitment process as the 1994 study. To be able to study the evolution of the value of time, travel time parameter and travel cost parameter over time, a virtually identical replication of the 1994 study was carried out for drivers in 2007, in addition to the main study taking place in 2008. The present study uses the 1994 the 2007 samples, both comprising private tips for drivers. The 2007 replication was collected using exactly the same questionnaire and survey design as in 1994, except that the cost level in the stated choice design was adjusted in the 2007 design, see below.
The principal recruitment method both years was to first register license plate numbers at selected road sections. The registration numbers were then matched with names, addresses and phone numbers of the car owners. The 1994 value of time study concentrated on regional and long distance trips, and for this reason the selected road sections were larger roads outside cities/towns in all parts of Sweden. Hence, the recruited trips are not representative for all private car trips in Sweden. The same road sections were selected in the 1994 and the 2007 survey waves. The registration of license plate numbers took, both years, place in the period of November 15 to October 1, equally distributed among all days of the week at 7am to 7 pm.
The respondents were invited to participate in the survey by a letter sent by regular mail to the car owner as soon as the car had been observed. The owners also received a survey questionnaire where details of the observed trip could be filled in (as a help to remember) and sheets for the stated choice interview. The car owners were then contacted by telephone, repeatedly until reached but at most seven times. A computer aided interview was then undertaken on an agreed day with the person who was driving the car when it was observed.
The interview included socio-economic information of the respondent and her household, details about the observed trip and a stated choice experiment comprising choices between alternatives differing in two dimensions: travel time and travel cost (see further below). To see these alternatives, respondents were asked to fill travel times and travel costs read to them over the telephone in the mailed sheets. The stated choice experiment was generated by a computer program based on the observed trip to give the experiment a realistic context. The average interview length was 15 minutes.
The share of cars owned by companies but used by private persons, for which it is more difficult to match telephone numbers to the drivers, has increased substantially between the survey years 3 . In 1994, 15 per cent of the recruited drivers could not be reached, while in 2004 this share had increased to 40 per cent 4 . Of all trips where the driver was reached, the 1994 response rate was 79 per cent (17 per cent declined to participate and 4 per cent were unable to participate because of language problems or poor hearing). In 2007, the corresponding rate was 60 per cent (34 per cent declined to participate and 6 per cent were unable to participate because of language problems or poor hearing).
Experimental design
The stated choice experiment comprised 8 choices between alternatives differing with respect to travel time and travel cost. The respondents faced one base alternative and one alternative for which the travel cost and travel time had been changed in different directions. Hence, the design contained no dominant alternatives. The base alternative remained constant within each individual. Figure 1 shows the nature of the choices facing the interviewees. The respondents were asked to state which of the two alternatives they would prefer. They had also the option to respond that "both alternatives are equally good".
8
Travel times and travel costs of the base alternative were constructed from the time and cost of the reference trip (the recruitment trip). The travel distance was converted to travel cost in the base alternative by assuming an average marginal cost of driving of €0.13 per km (nominal) in 1994 and €0.18 per km (nominal) 2007. These marginal driving costs were calculated and used (at the relevant years) by the Swedish Tax Agency, and corresponds exactly to the increase in consumer price index between the years. Respondents were asked to think of the reference trip situation while stating their choices.
At the time of the first wave of data collection, 1994, earlier evidence had suggested that a base alternative which corresponds exactly to the reference trip could lead to inertia bias, i.e. that respondents would tend to escape to the "no change" choice (this is discussed further later on). To reduce this problem, the base alternative was formed by randomly multiplying the reference travel time and travel cost by 0.9 or 1.1. Moreover, to avoid attaching any greater importance to the base alternative, the base alternative was referred to as the "C" alternative rather than the "A" alternative. The "C" alternative was then to be compared to different alternatives randomly denoted A, B, D, E etc. The time and cost differences in each choice were taken from a fixed schedule, chosen based on the reference travel time and distance.
Identical experimental designs were used in the two survey years, with the exception that the cost levels were increased 38 per cent in the 2007 design. Table 1 summarises the characteristics of the design and the reference trip in the final estimation samples.
(The costs are given in Euros converted from Swedish Kronor using the conversion rate 0.1 in the table and throughout this paper.)
To make it possible to capture the well-known gap between valuation of gains and losses, the design comprises two types of choices, namely 'willingness to pay' (WTP) choices and 'willingness to accept' (WTA) choices. The WTP-choice is presented as a choice between the base alternative and a faster but more expensive alternative. The WTA-type of choice is the opposite, including the base alternative and one slower but less expensive alternative. The two types of choices were presented equally often (4 times each). The first choice was randomly of WTP-or WTA-type, to avoid bias due to anchoring to the initial choice.
When exploring how the time and cost parameters have developed over time, the possibility that differences in the stated choice design between the waves induce differences in the parameters should be considered. As mentioned, Börjesson et al. (2012a) estimates the value of time using the present data by applying the econometrical model proposed by Fosgerau (2006) . They parameterise the value of time as 0 exp( log log log )
covariates irrelevant here (a constant, a dummy variable for WTP type choice and income), dref is the reference travel distance, tref is the reference travel time and Δ‫ݐ‬ is the difference in travel time between the base alternative and the modified alternative in the stated choice experiment. The travel distance elasticity of the value of time is γ (estimated to 0.48), the time elasticity is τ (estimated to -0.49) and the time difference elasticity is κ (estimated to 0.55).
According to Table 1 , the average reference time is 5 per cent higher in the 2007 sample; the average reference distance is 1 per cent higher and the travel time difference Δ‫ݐ‬ is on average 7 per cent higher in the 2007 sample.
According to the model above, these changes would, all else equal, imply that a ratio of 
Descriptive statistics
The 1994 In models where income is included, individuals who have not reported income are discarded, leaving 4107/3455 observations from 535/478 individuals (the total for both years is 7562 observations from 1013 individuals).
In the final estimation samples, the average real after-tax income is 43 per cent higher in the 2007 wave than in the 1994 wave (63 per cent in nominal terms). During the same period the real after-tax income growth per capita in Sweden a whole has been lower, about 21 per cent (Statistics Sweden, 2009 ).
The gap between the income growth per capita in Sweden as a whole and the income increase observed in the 1994 and 2007 samples may have several causes. First, the definition of income in the survey questionnaires includes income from labour, study allowances and pension, but not other subsidies, such as extra allowances for children or income from capital. Official income statistics, however, include all types if income. Second, drivers were recruited at some particular points (but the same point both survey years). Hence, local and regional differences in income growth may have caused a gap between income difference in the sample waves and the income growth in Sweden as a whole. Third, the target population in the survey, namely drivers on the selected road links, may be different from the average Swedish population in terms of income growth. Figure 2 compares the distributions of real incomes in the two survey waves. As shown in Table 2 , most socioeconomic variables except income remain largely unchanged but the share of retired drivers has increased. The share of service or shopping trips has increased at the expense of commuting trips. 
Model specifications
This sub-section formulates a series of econometric models, which all include yearspecific parameters for travel time and cost. The key issue of the model estimation is to explore how the time and cost parameters differ between the years. A number of different model specifications are employed in order to explore the robustness of the findings. The first five specifications are multinomial logit models (MNL) and the last four models are mixed logit models (MXL). The MXL models include treatment of the 'repeated measures' property of stated choice data, which is unaccounted for in the MNL models. This property implies, if unaccounted for, underestimation of the standard error of the parameter estimates but not any major bias in the central estimates of the parameters themselves (Cirillo, 2000) 6 . All models are kept reasonably simple for the sake of generality and because the sample sizes are not large enough to allow comparison of a large number of year-specific parameters across years.
Specification of model A
The variables of the base and modified alternatives are (ܿ , ‫ݐ‬ ) and (ܿ ெ , ‫ݐ‬ ெ ). Define Δܿ = ܿ − ܿ ெ and Δ‫ݐ‬ = ‫ݐ‬ − ‫ݐ‬ ெ , and let y be an indicator variable which is 1 if the respondent chooses the base alternative and 0 otherwise. The simplest model that is estimated is based on the model defined in (2), and takes the form:
where ε is taken to be iid standard logistic, such that a logit model results and μ is a scale parameter inversely proportional to the variance of the error term. ߜ ଽସ takes the value 1 if the observation is in the 1994 sample and zero otherwise, ߜ takes the value 1 if the observation is in the 2007 sample and zero otherwise. Given this, we define Δ‫ݐ‬ ଽସ =Δ‫ߜݐ‬ ଽସ , Δ‫ݐ‬ =Δ‫ߜݐ‬ . Δܿ ଽସ = Δܿߜ ଽସ and Δܿ =Δܿߜ /݅, where i = 1.14 deflates the costs according to the growth of consumer price index 1994 -2007. As discussed in section 2, it is assumed that the scale parameter μ is equal across years, but all other parameters in (3) are year-specific. The model defined in (3) therefore estimates two year-specific models simultaneously under the assumption that μ is equal across them.
The key point of interest in the estimation of model A is to explore if μߙ ଽସ and μߙ are significantly different and if μߚ ଽସ and μߚ are significantly different.
Model specification B
Choice experiments need to relate to a real-world reference situation in order to reduce hypothetical biases, which are why the present data contains a base alternative, close to the respondent's reference trip in terms of time and cost, and a modified alternative. However, the fact that the choice experiment is framed as a variation around a reference situation and the presence of loss aversion (losses matter more than equally sized gains) give rise to phenomena such as inertia, WTP/WTA-gap, undervaluation of small time savings and endowment effects (which are essentially the same phenomena appearing under different names).
Inertia refers to the fact that the respondents, all else equal, have a tendency to choose the base alternative close to the reference. The WTP/WTA-gap, i.e. that the respondents value travel time losses higher than travel time gains of the same absolute magnitude, is observed by many studies (for an overview see Daly et al. (2012) ). The WTP/WTAgap can be explained by loss aversion (Bateman et al., 1997) . The common finding that the valuation per minute of small travel time savings is smaller than of larger travel time savings in stated choice experiments (Mackie et al. 2001; Fowkes 1999; Hultkrantz and Mortazavi, 2001; Fosgerau, 2006; Bates and Whelan, 2001; Börjesson and Eliasson; 2012) could be explained by loss aversion (Hjorth and Fosgerau, 2011) .
Inertia is captured in model specification B by adding a dummy parameter for the base alternative, one for each year-specific sample, denoted ߠ ଽସ and ߠ , such that the model takes the form:
This paper does not explore the causes of the inertia bias, but focus primarily on how the parameters in the model, including ߤߠ ଽସ and ߤߠ differ between the years.
Model specification C
Model specification C controls for the WTP-WTA gap by adding travel time and cost parameters specific for WTA choices to the utility function. These are assumed to be constant across years, implying that the size of loss aversion is assumed to be the same in the year-specific samples.
Moreover, it is possible that the inertia bias is different in WTP and WTA choices, since these phenomena are both arising from reference dependence. Model specification C therefore also includes different inertia parameters in the base alternative for WTP and WTA choices. This specification investigates whether the model fit deteriorates when constraining the inertia parameters to be equal across years.
Model specification E
Model specification E is identical to specification D, but estimates year-specific additional marginal utilities for time and cost for WTP choices: This specification investigates whether the model fit improves significantly when introducing year-specific additional parameters for marginal utilities for time and cost for WTP choices.
Model specification F
In specification F random time and cost parameters are introduced. As mentioned, the "repeated measures" property is accounted for by assuming that the random parameters are individual specific. Model F uses the specification of model C, but the parameters (β07,β94,α07,α94) are taken to be normally distributed in the population, specified by one mean and a standard deviation each.
Model specification G
Since an a priori expectation is that the cost parameter has attenuated over time because the real income has increased, model specification G explicitly estimates the income elasticity of the marginal disutility of travel cost, a. The income elasticity of the cost parameter is also very important in the forecasting context. In this specification the parameter ߚ ௐ் is taken out (because it proved to be insignificant, see section 4).
Model specification H
Model specification H estimates different cost parameters and income elasticities of the cost parameter for respondents above and below the median income (YMedian is the pooled median for both samples,13.5 k€/year after tax in price level 1994).:
where ߜ ଵ takes the value 1 if ܻ < ܻ ௗ and 0 otherwise, and ߜ ଶ takes the value 1 if ܻ ≥ ܻ ௗ and 0 otherwise. βInc1 and aInc1 refer to respondents below the median income and βInc2 and aInc2 refer to respondents with median income or above. These parameters are restricted to be constant across years.
Model specification I
Model specification I includes year-specific income elasticities, a07Inc1, a07Inc2, a94Inc1 and a94Inc2, to explore if the income elasticity of the marginal disutility of travel cost remains stable at each real income level:
ESTIMATION RESULTS
Parameters of specifications A-E are shown in Table 3 and parameters of specification F-I are shown in Table 4 .
Model specification A
The only change between the years is that of the cost parameter -but the t-statistic for the difference ߤߚ − ߤߚ ଽସ is only 1.41, which is not statistically significant. Note, however, that in nominal terms (not deflating the costs in the 2007 sample 14 per cent), ߤߚ − ߤߚ ଽସ has t-value 2.63 and is thus significantly different from zero. Hence, this lends at least some support for a trend decline in the cost parameter. The time parameters remain very similar across the years.
The implied value of time (VTT) of the model is within the normal range: 7.7 €/h for 1994 9€/h for 2007 (in price level 1994).
Model specification B
The inertia parameters in model B, ߤߠ , are significant (with a size equivalent to 9 minutes of travel time). Interestingly, also the inertia parameters remain stable between years. As in specification A, only the cost parameter changes between the years. The t-statistic for the difference ߤߚ − ߤߚ ଽସ is 1.58 and the travel time parameters remain very similar between the two years.
Model specification C
The parameter βWTP is very close to zero and insignificant, whereas the αWTP is significantly larger than zero, implying that the marginal disutility of time is lower in WTP choices than in WTA choices. Hence, more loss aversion is found in the time dimension than in the cost dimension, which is consistent with the finding of De Borger and Fosgerau (2008) .
The inertia bias is only positive in WTP choices. In WTA choices a small bias working in the opposite direction is found, implying that in WTA-choices there is a tendency to choose the non-base alternative. In other words, there is an extra utility attached to the alternative with longer travel time and lower cost. For this reason, the value of time (computed as a geometrical average of WTA and WTP, which is the reference-free value of time according to De Borger and Fosgerau (2008)) implied by this model is larger than those implied by model B, in which inertia parameters are restricted to be the same for WTP and WTA choices.
Signs and sizes of the inertia parameters remain stable across years. The observation that the parameters for marginal disutility of travel time, inertia and loss aversion remain stable supports the hypothesis that the response scale µis indeed similar in the two year-specific samples.
Inter-temporal variation in the travel time and travel cost parameters of transport models
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The key point of interest here is still to compare the estimated marginal utilities of time and cost across the years. The comparison gives a similar result as given by the previous models: the marginal disutility of time remains stable and the t-statistic of ߤߚ − ߤߚ ଽସ is 1.53. 
Model specification D
Restricting the year-specific inertia parameters, as in model D, only decreases the log likelihood value 0.9 compared to model C. The chi-square test thus shows that yearspecific inertia parameters do not significantly improve the model fit. The comparison ߤߚ − ߤߚ ଽସ gives a similar result as given by the previous models: the t-statistic of ߤߚ − ߤߚ ଽସ is 1.60.
Model specification E
The pattern that the parameter βWTP is significantly smaller than αWTP (and hence that more loss aversion is found in the time dimension than in the cost dimension) remains stable across years. Moreover, the chi-square test shows that model D does not improve significantly when adding year-specific parameters for marginal disutility of time and cost for WTP choices. The comparison ߤߚ − ߤߚ ଽସ gives a similar result as given by the previous model; the t-statistic is 1.60.
Model specification F
As expected, the model fit of specification F is considerably better than the corresponding MNL model E. The standard deviations of the time and cost parameters are highly significant. Most importantly, the t-statistic of ߤߚ − ߤߚ ଽସ increases to 2.58. Hence, the decline in the cost parameter becomes significant when the "repeated 
Model specification G
The income elasticity of the marginal disutility of cost, a, is estimated to -0.46, which is lower than what is derived from model F (the source of gap could be that, as we will see, this elasticity strongly depends on real income level, which may bias the estimated elasticity if not accounted for). Interestingly, the ߤߚ parameter remains remarkably stable across the years when controlling for income. Hence, the income growth explains the entire decline in the marginal disutility of cost. The fact that the cost parameters remain similar across years when controlling for income differences indicate that the inter-temporal elasticity of the cost parameter is the same as the cross-sectional. 
Model specification H
Allowing for different income elasticities of the cost parameter depending on the real income level, improves the log likelihood value of the model substantially. The income elasticity of the cost parameter is -1.3, and not significantly different from unity, for the high income segment. For the low income segment, the corresponding elasticity is only -0.3. As expected, the marginal disutility of cost is considerably higher in the low income segment than in the high income segment. Moreover, the average income elasticity increases to 0.80, from 0.48 in model G, suggesting that not accounting for the impact of income on the elasticity biases this estimate. Börjesson et al. (2012a) finds an analogous result when estimating the income elasticity of the value of time: the income elasticity of the value of time increases with income.
Model specification I
Neither a07Inc1 and a94Inc1 nor a07Inc2 and a94Inc2 are significantly different from each other and the log likelihood of model I does not improve significantly according to the chisquare test compared to model H. Hence, the income elasticity of the cost parameter has remained stable at each real income level, which again suggests that the intertemporal and the cross-sectional income elasticity of the cost parameter are the same.
CONCLUSION
How the travel time and cost parameters should be adjusted for future years is a central issue in travel demand forecasting, and the objective of this study is to provide some guidance on this point. The study is based on two essentially identical stated choice surveys carried out in 1994 and 2007 among drivers in Sweden, designed to measure the trade-off between travel time and travel cost. It is examined how the travel time and travel cost parameters have developed over the 14 years between the survey waves.
In travel demand forecasting models the response scale, inversely proportional to the variance of the error term (representing variables omitted in the utility function, including errors), is assumed to remain constant over time. For this reason, the objective of this study is, more precisely, to investigate how the travel time and travel cost parameters change over time under the assumption that the response scale remains constant. In all models estimated in this study, this assumption is thus made.
It is found that the mean of travel cost parameter has decreased significantly in real terms, while the mean of the travel time parameter has remained constant across the year-specific samples. The decline in the travel cost parameter can be explained entirely by higher average real incomes in the 2007 sample, compared to the 1994 sample. That is, when controlling for income in the model, the travel cost parameter is virtually identical between the year-specific samples. These results support evidence from earlier studies based on cross-sectional data, for instance Train and McFadden (1978) , and with studies based on cross-sectional data collected a different points in time, for instance Fox (2011) , suggesting that the travel cost parameter, rather than the time parameter, should be adjusted according to income.
In addition to the mean of the travel time parameter, year-specific parameters for inertia bias, loss aversion and standard deviation of the travel time and cost parameters also turn out to be virtually identical across years. Hence, the only yearspecific parameter that shows a non-negligible difference is the cost parameter. Moreover, when cross-sectional income differences are controlled for, the cost parameters for different income segments also become very similar. The fact that all parameters but the cost parameter remain so similar indicate that the response scale indeed is similar in the year-specific models. This seems plausible, since the surveys are virtually identical.
Under the assumption that the response scale has remained constant, the results imply that the marginal utility of travel cost had declined due to income growth, while the marginal utility of travel time has remained constant over time. Hence, it seems as though the increased possibility of using time more productively and more comfortable cars has not had any significant impact on the direct marginal disutility of travel time for the segment of drivers recruited in the survey. However, this may be different for travellers on other modes, where the possibility to use travel time more productively are larger than for drivers.
In summary, this study supports the recommendation to adjust the cost parameter, and not the time parameter, according to future income levels in forecasting. The question is then what income elasticity that should be applied inter-temporally.
This study suggests that the cross-sectional and inter-temporal income elasticity of the cost parameters is equal. This means that relevant cross-sectional income elasticity could be applied inter-temporally in forecasting models. This study also indicates that the elasticity of the income on the travel cost parameter is not constant but depends on real income level. For the sample of drivers with incomes above the median (pooled and fixed median for both samples), the income elasticity of travel cost parameter is above unity, -1.3, but not significantly different from unity. For drivers with income below the median the income elasticity is lower -0.3, implying that the average income elasticity is around 0.8. These results thus suggest that the mean income elasticity will grow closer to unity, since an increasing share of drivers will belong to the high income group as the income levels increase in society.
